We describe six siblings of a 12-member sibship affected with a macular dystrophy that is congenital in onset and is associated with progressive myopia. The age of these siblings ranged from 7 months to 19 years. The presenting feature was visual impairment and the best corrected visual acuity ranged between 1/60 and 6/36. Myopia ranged from months and associated with progressive myopia has never been described in literature.
Patients and methods
We studied a 12-member sibship who were the product of a first-cousin marriage and of whom six members were affected with the disease. These patients were cncountered during a study of children with carly-onset visual impairment in the West Bank and Gaza between 1985 and 1987. The patients were further assessed and investigated at 5t John's Hospital, Jerusalem. Detailed genetic, prenatal, obstetric and postnatal histories were recorded. Affected members also underwent complete paediatric examination and no associated general pathology was found. Blood and urine biochemical analysis and haematological tests were performed to screen for intercurrent systemic disease. A detailed pedigree chart was drawn from the compiled data (Fig. 1) . All the members of the sibship underwent a complete ophthalmological examination including refraction. Psychophysical tests including colour vision and perimetry were performed (when possible) on these patients using Ishihara pseudO-isochromatic plates and Goldman's field analyser respectively. Fundus fluorescein angiography (FF A) and electrophysiological tests including the electrooculogram (EOG) and electroretinogram (ERG) were carried out to ascertain the diagnosis.
Electroretinography was carried out as described by Arden ct al.� (pseudo-Ganzfeld) with a Medelec Neuropter (Medelec, Manorway, Old Woking, Surrey, UK). The patients were dark-adapted and their pupils were dilated; the amplitude of bandwidth used was 0.16-300 Hz and a non-standard programme was keyed in. *Ground and reference electrodes used were standard Ag/ AgCl disc electrodes and the corneal electrodes used were gold foil electrodes.� Electro-oculography was carried out with a light box stimulator (Medelec) and the technique used was as described by Arden et aI. ' Both parents were screened to exclude any ophthalmological problem. The parents and the rest of the sibship showed no ophthalmiC or medical problems. 
Results
All the patients we studied had reduced visual acuity ranging between 6/36 (Vl-6) and 1/60 (VI-S). When tested, they had slightly reduced colour vision, full peripheral visual fields and normal electrophysiology (Fig. 2 ). The ages of these patients ranged from 7 months (VI-12) to 19 years (VI-2). All findings and the results of various tests are summarised in Table 1 . The proband (VI-2) was a 19-year-old girl at the time of examination. Unfortunately her notes were lost and she never returned for a review.
VI-4 was a 14-year-old girl who had a visual acuity of Cranial nerve examination was normal. There was evidence of bilateral vitreous degeneration. This patient did not undergo psychophysical tests and FF A. VI-12 was a boy who was 7 months old when first examined. The child could maintain steady fixation but no accurate estimate of the vision could be made with 'hundreds and thousands'. On examination under anaesthesia he was found to have a macular lesion approximately 2 disc diameters in size which on fluorescein angiograph revealed early atrophy of the choroid and RPE (Fig. 10) . Results of electrophysiological tests in this patient were normal.
In our patients we observed the following features which in addition to the above findings are very interesting and unique. These findings are not known features of CACD and therefore we refrained from diagnosing our patients as having CACD.
Congenital onset
Stage IV of CACD usually manifests itself by the age of 40 years.3 Our patients, in contrast, exhibited a fully established lesion in the first two decades of their lives. The disease in V -12 was fully established by the age of 7 months, which suggests it existed before birth; we can therefore safely infer a congenital onset of the disease.
Association with progressive myopia
An association of CACD with myopia has not previously been described in the literature. As is evident from Table  1 , in our patients myopia tends to increase with age, being -3.00 D in the youngest (VI-12) increasing to -10.50 D in the second eldest (VI-4). The exception is (VI-10), who showed myopia of -10.50 D in both eyes at the age of 6 years.
The myopia in our cases follows the natural history of high myopia in that it increases in severity with increasing age. An interesting observation in our patients was that their electrophysiological tests were normal, though those tests are usually abnormal in pathological high myopia? Two of our patients (VI-4 and VI-10) had vitreous degeneration (syneresis and lacunae formation). Both these patients had myopia of -10.50 D and we think the vitreous degeneration was secondary to high myopia.
Evolution of macular lesion
The youngest patient (VI-12) showed a well circumscribed area of atrophy involving the macula with a crenate margin. There was early hyperfluorescence on FF A. the superficial choroidal vessels were absent but the medium and large-sized choroidal vessels were present (Fig. 10) , and there was no generalised thinning of the RPE. Such thinning became evident with increasing age and myopia, as in VI-10 ( Fig. 9) , who showed widespread tessellation from thinning of the RPE. These lesions progressed in size and depth reaching 6 disc diameters as in VI-4 (age 14 years), giving rise to a coloboma-like appearance (Fig. 3) . FFA demonstrated loss of small and medium-sized vessels in CC but the preservation of the large choroidal vessels even in the most advanced lesions (Fig. 4) . This is important to note as it differentiates the condition from true coloboma where there is absence of choroid and retina from within the confines of the lesion. It is important to note from the point of view of diagnosis that none of our patients exhibited the earlier stages of CACD as described in the literature?·6.15
Inheritance
Our patients showed an autosomal recessive inheritance of the disease with high penetrance. There is concurrent atrophy of both RPE and CC in patients as young as 7 months (VI-12), which could have been the result of the same genetic mutation.
All our patients had myopia (which was absent in the unaffected siblings) that could also have been the result of the same genetic mutation that caused the chorioretinal dystrophy. Hoyng et al? have described an Arg-142-Trp mutation in the peripherin/RDS gene that is responsible for autosomal dominant CACD. Lotery et al.B have localised the CACD gene to chromosome 17. Our patients exhibited an autosomal recessive pattern and genetic screening of our patients in future would perhaps be helpful in establishing the diagnosis.
Discussion
The condition should be differentiated from:
(1) A form of rod-cone dystrophy with macular coloboma, high myopia and hypercalciuria as described by Meier d Ill.') In our patients there was no systemic illness and the results of e1ectrophysiological tests were normal, contrary to the findings in the rod-cone dystrophy.
(2) Moore d al./(I have also described a form of retinal dystrophy with macular coloboma, which differs from the disease we describe in that their patients had substantially <lbnormal or absent ERGs, fundal abnormalities such <IS scleral ectasia and optic disc pallor. The patients in their series also had other physical abnormalities including skeletal, central nervous system, kidney and lung abnormalities, representing a heterogeneous group of patients. In addition these findings were not present in all of Moore et al.'s patients. Our patients in contrast were, apart from their ocular lesions, physically normal.
(3) An association of macular coloboma with Leber's congenital amaurosis has also been described by Margolis et aZll These patients also had high myopia, but in addition there was bone spicule pigmentation of the peripheral fundus, a markedly reduced ERG and other signs of Leber's congenital amaurosis. With the exception of myopia these findings were absent in our patients.
(4) Progressive bifocal chorioretinal dystrophyl2 is an autosomal condition that, as the name suggests, is bifocal in nature. The fundal lesions in this condition are both nasal and temporal to the disc. Whereas on cursory examination our patients (Figs. 4, 7) appear to have bifocal lesions, on closer examination these were not strictly both nasal and temporal to the optic disc. Chopdar13 in his description of a family with CACD has clearly shown that some of the members (in the fourth and fifth decades of life) have similar lesions to ours around the optic disc, completely surrounding the optic disc. The patients with bifocal chorioretinal dystrophy had a reduced ERG whereas our patients had a normal ERG. Though this disease did present as early as 3 weeks and some (but not all) patients had myopia, it would be difficult to label our patients as having bifocal chorioretinal dystrophy in the light of above findings.
(5) Congenital areolar pigment epithelial dystroph/� is a dominantly inherited condition with normal visual acuity. These findings were absent in our patients. Our patients had poor vision even when very young, as noted in patient VI-12.
(6) In North Carolina macular dystrophy (NCMD)u, the macular lesions have a similar appearance to the macular lesions seen in our patients. An important differentiating point is the poor vision in our patients as compared with the relatively good vision in patients with NCMD. Our patients did not reveal any areas of leakage on angiograms, which are a recognised feature of NCMD.17 Gassl7 in his report on NCMD has described macular colobomas in two families. These were not associated with myopia, the patients had better vision and there was a markedly abnormal ERG in one of the family members. In contrast our patients have poor vision and normal ERGs.
We would once again like to stress the special features of these patients: congenital onset in at least one of the patients, an association with high myopia and the pr ogression of these lesions in both size and depth with age. To profess that we have excluded all possible diagnoses would be presumptuous, but to our knowledge this condition as an entity has not been described before. There is a resemblance to CACD but the differentiating points mentioned in Results make it difficult for us to call it a variant of CACD -though it is very tempting. Perhaps it would be best to report it without a formal name, and then if similar cases were reported in future it could be defined as a separate entity.
